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DISCLAIMER 

Hie  views,  opinions,  and/or  findings  contained  in  this  report  are  those 
of  the  author (s)  and  should  not  be  construed  as  an  official  Department 
of  the  Army  position,  policy,  or  decision,  unless  so  designated  by  other 
documentation. 
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This  study  considers  useful  life  assignment  and  reappraisal  policies 


to  determine  the  responsibility  and  timing  of  these  actions  in  the  life 
cycle.  This  study  is  limited  to  major  items  less  aircraft,  weapons, 
combat  vehicles,  and  ammunition.  Definitions,  reappraisal  policy,  and 
regulation  changes  are  recommended  to  improve  the  Army  Materiel  Plan, 


budget,  and  replacement  procurement  based  on  accurate  useful  life  data. 
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EXECUTIVE  SIR-WARY 


1.  BACKGROUND.  The  US  Army  Materiel  Research  and  Development  Command 
(DARCOM)  has  been  unable  to  justify  some  Army  Materiel  Plan  (AMP)  budget 
requests  due  to  unvalidated  original  life  expectancy  estimates. 

2.  STUDY  OBJECTIVE. 

a.  Develop  a management  and  control  procedure  to  be  used  during  the 
operational  and  disposal  phase  of  an  item's  life  cycle  to  reappraise  the 
validity  of  the  economic/useful  life  estimate  made  at  the  time  of  develop 
ment. 

b.  Recommend  revisions  to  applicable  regulations. 

3.  FINDINGS  AND  CONCLUSIONS. 

a.  DODI  7041.3,  AR  11-28,  and  AR  310-2S  are  inadequate  in  regard  to 
economic  life  and  useful  life  terminology  and  definitions. 

b.  The  term  "useful  life"  is  more  meaningful  than  the  term  "life 
expectancy"  because  useful  life,  as  defined  in  the  study,  estimates  the 
time  period  an  item  will  remain  within  cost  and  performance  standards. 

c.  DA  Pamphlet  11-25  and  DARCOM  Regulation  11-27  should  be  revised 
to  provide  adequate  guidance  and  responsibility  as  to  initial  useful  life 
assignment. 

d.  DA  Pamphlet  11-25  and  DARCOM  Regulation  11-27  should  be  revised 
to  assign  responsibility  for  post-deployment  performance  of  useful  life 
reappraisals,  and  guidance  as  to  when  they  should  be  performed. 
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e.  Techniques  are  needed  for  revising  the  useful  life  estimate  (as 
defined  in  this  study)  of  items  developed  and/or  managed  by  DARCOM. 

f.  Programmed  washouts,  replacement  procurement,  budgets,  and  AMP 
input  may  be  based  on  incorrect  useful  life  estimates  unless  such  estimates 
are  validated  after  deployment. 

4.  RECOfffiNDATIONS . It  is  recommended  that: 

a.  The  definition  of  the  term  "Economic  Life"  (paragraph  7c (1))  used 
in  this  study  be  approved  and  published  in  DODI  7041.3,  AR  11-28,  and 

AR  310-25. 

b.  The  definition  of  the  term  "Useful  Life"  (paragraph  7c (2))  used  in 
this  study  be  approved  and  published  in  DODI  7041.3,  AR  11-28,  AR  310-25, 

AR  710-60,  and  SB  710-1-1. 

c.  Use  of  the  term  "Life  Expectancy"  be  discontinued. 

d.  DA  Pamphlet  11-25  and  DARCOM  Regulation  11-27  be  changed  to  require 
that  initial  assignment  of  the  useful  life  estimate  occur  by  the  time  the 
Concept  Formulation  Package  is  completed  in  the  Conceptual  Phase.  (See 
Appendix  C.) 

e.  DA  Pamphlet  11-25  and  DARCOM  Regulation  11-27  be  changed  to  require 
post -deployment  useful  life  reappraisal.  (See  Appendix  C.) 

f.  DARCOM  Materiel  Readiness  Commands  amend  their  respective  Organiza- 
tion and  Functions  Manuals  to  assign  reappraisal  responsibilities  to  Pro- 
ject Managers  and  to  the  Integrated  Logistics  Support  Office. 

g.  The  US  Army  Materiel  Systems  Analysis  Activity  be  tasked  to  formu- 
late standardized  methodologies  for  both  the  initial  assignment  and  reap- 
praisal of  useful  life  estimates. 


2 


I 


e.  Techniques  are  needed  for  revising  the  useful  life  estimate  (as 
defined  in  this  study)  of  items  developed  and/or  managed  by  DARCOM. 

f.  Programmed  washouts,  replacement  procurement,  budgets,  and  AMP 
input  may  be  based  on  incorrect  useful  life  estimates  unless  such  esti- 
mates are  validated  after  deployment. 

4.  RECOtffiNDATIONS.  It  is  recommended  that: 

a.  The  definition  of  the  term  "Economic  Life"  (paragraph  7c  (1))  used 
in  this  study  be  approved  and  published  in  DODI  7041.3,  AR  11-28,  and 

AR  310-2S. 

b.  The  definition  of  the  term  "Useful  Life"  (paragraph  7c  (2))  used 
in  this  study  be  approved  and  published  in  DODI  7041.3,  AR  11-28,  AR  310- 
25,  AR  710-60,  and  SB  710-1-1. 

c.  Use  of  the  term  "Life  Expectancy"  be  discontinued. 

d.  DA  Pamphlet  11-25  and  DARCOM  Regulation  11-27  be  changed  to 
require  that  initial  assignment  of  the  useful  life  estimate  occur  by  the 
time  the  Concept  Formulation  Package  is  completed  in  the  Conceptual  Phase. 
(See  Appendix  C.) 

e.  DA  Pamphlet  11-25  and  DARCOM  Regulation  11-27  be  changed  to 
require  post-deployment  useful  life  reappraisal.  (See  Appendix  C.) 

f . DARCOM  Materiel  Readiness  Commands  amend  their  respective  Organi- 
zation and  Functions  Manuals  to  assign  reappraisal  responsibilities  to 
Project  Managers  and  to  the  Integrated  Logistics  Support  Office. 

g.  The  US  Army  Materiel  Systems  Analysis  Activity  be  tasked  to  formu- 
late standardized  methodologies  for  both  the  initial  assignment  and  reap- 
praisal of  useful  life  estimates. 


3 


MAIN  REPORT 


j STATEMENT  OF  THE  PROBLEM.  The  US  Army  Materiel  Development  and  Readi- 
ness Command  (DARCOM)  Regulation  11-27,  Life  Cycle  Management  of  DARCOM 
Materiel,  currently  contains  no  management  and  control  procedures  regarding 
periodic  review  or  validation  of  materiel  life  expectancy.  Life  expectancy, 
once  established,  is  normally  revised  based  on  budgetary  constraints  or 
experience,  and  is  arbitrarily  adjusted. 

2.  OBJECTIVES. 

a.  Develop  a management  and  control  procedure  tc  be  used  during  the 
operational  and  disposal  phase  of  an  item's  life  cycle  to  reappraise  the 
validity  of  the  economic/useful  life  estimate  made  at  the  time  of  develop- 
ment. 

b.  Recommend  revisions  to  applicable  regulations. 

3.  LIMITS  AND  SCOPE.  This  study  is  limited  to  major  items  (as  defined  in 
DARCOM  Regulation  700-5,  Major  Item  Management)  with  available  life  expec- 
tancy data  as  contained  in  the  Standard  Study  Number  system.  Specifically 
excluded  from  this  study  by  the  study  sponsor  are  aircraft,  weapons,  combat 
vehicles,  and  ammunition  items.  The  scope  of  this  study  is  limited  to  prob- 
lem analysis  and  the  development  of  policies/procedures  for  revising  or 
validating  original  useful  and  economic  life  estimates.  No  attempt  is  made 
to  develop  techniques  or  models  for  the  determination  of  useful  and  economic 
life  estimates. 

4.  AUTHORITY  FOR  THE  STUDY.  In  October  1977,  this  office  was  directed  by 
Research  and  Technology  Work  Unit  Summary  (DD  Form  1498),  DAOM  4982,  dated 
7 October  1977,  to  conduct  a study  entitled  "Policies  to  Reappraise  Econo- 
mic/Useful Life."  The  objective  of  the  study  was  to  develop  policies 
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regarding  the  validation  or  reappraisal  of  the  original  estimated  economic 
or  useful  life  of  equipment  systems  in  the  operational  and  disposal  phases 
of  the  life  cycle.  A study  plan  was  developed  and  submitted  to  the  study 
sponsor,  the  Director  for  Materiel  Management,  DARCOM  (DRCMM-RM) , in  Octo- 
ber 1977,  and  approved  in  November  1977. 

5.  PURPOSE.  The  purpose  of  this  study  is  to  determine  what  policies  (in- 
cluding suggested  changes  to  existing  regulations)  are  needed  to  validate 
or  re-estimate  the  economic/useful  life  of  major  items,  who  should  accom- 
plish this  analysis,  and  at  what  point (s)  in  the  operational  and/or  disposal 
phase(s)  of  the  life  cycle  this  should  be  accomplished. 

6.  METHODOLOGY . The  methodology  employed  in  this  study  effort  included: 

a.  Bibliographic  search  and  literature  review. 

b.  Data  collection  questionnaires. 

c.  Telephonic  and  personal  interviews. 

7.  DEFINITIONS.  The  examination  of  regulatory  guidance  exposed  the  lack 

of  standardized  definitions  which  contributes  to  obscuring  the  problem.  Fur- 
ther evidence  of  this  definitional  problem  was  found  through  interviews  and 
questionnaire  responses. 

a.  Published  Definitions.  The  following  definitions  of  key  terms  are 
found  in  current  publications. 

(1)  Economic  Life  is  defined  in  DODI  7041.3  and  AR  11-28,  both  titled 
"Economic  Analysis  and  Program  Evaluation  for  Resource  Management",  as  "The 
period  of  time  over  which  the  benefits  to  be  gained  from  a project  may  rea- 
sonably be  expected  to  accrue  to  the  Department  of  Defense.  (Although  eco- 


nomic  life  is  not  necessarily  the  same  as  physical  life  or  technological 
life,  it  is  significantly  affected  by  both  the  obsolescence  of  the  invest- 
ment itself  and  the  purpose  it  is  designed  to  achieve.)" 

(2)  Life  Expectancy  is  defined  in  SB  710-1-1,  Standard  Study  Number 
System  and  Replacement  Factors,  as  the  "Estimated  useful  life  of  an  item 
(in  years)  to  the  Army.  This  is  determined  by  experience  with  similar  items 
considering  present  conditions  and  probable  future  developments." 

(3)  Useful  Life  is  not  defined  in  any  Army  regulation  reviewed  during 
the  course  of  this  study. 

(4)  Economic  Analysis  is  defined  in  DODI  7041.3  and  AR  11-28  as  "a 
systematic  approach  to  the  problem  of  choosing  how  to  employ  scarce  re- 
sources and  an  investigation  of  the  full  implication  of  achieving  a given 
objective  in  the  most  efficient  and  effective  manner.  The  determination  of 
efficiency  and  effectiveness  is  implicit  in  the  assessment  of  the  cost  effec- 
tiveness of  alternative  approaches  and  is  accomplished  by: 

(a)  Systematically  identifying  the  benefits  (and  other  outputs)  and 
costs  (inputs)  associated  with  alternative  programs,  missions,  and  functions, 
and/or  of  alternative  ways  for  accomplishing  a given  program  (usually  refer- 
red to  as  projects  and  activities). 

(b)  Highlighting  the  sensitivity  of  a decision  to  the  values  of  the 

key  variables  and  assumptions  on  which  decisions  are  based,  including  techni- 
cal, operational,  schedule,  resource  availability  (e.g.,  energy  sources), 
environmental  requirements,  and  other  performance  considerations. 

(c)  Evaluating  alternative  methods  of  financing  investments,  such  as 
lease  or  buy. 
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(d)  Using  benefits  and  costs  to  compare  the  relative  merits  of  alterna- 
tives as  an  aid  in: 

1_.  Making  tradeoffs  between  alternatives; 

2.  Recommending  the  cost-effective  alternatives;  and 

3.  Establishing  or  changing  priorities." 

b.  Definitional  Problem.  The  definitional  problem  stems  from  four 
sources:  1)  key  terms  are  not  defined  in  pertinent  publications;  2)  defini- 
tions are  not  standard  or  cross  referenced  in  pertinent  publications;  3) 
varying  meanings  were  assigned  to  these  terms  by  personnel  interviewed  in 
the  course  of  this  study;  and  4)  the  definitions  are  not  clear  in  the  con- 
text of  this  study.  The  result  of  this  shortcoming  is  that  it  helps  to 
obscure  the  actual  problem. 

(1)  Life  expectancy  is  not  defined  in  AR  710-60,  Standard  Study  Number 
System  and  Replacement  Factors,  which  provides  the  authority  for  SB  710-1-1 
(where  it  is  defined)  ; in  AR  750-1,  Army  Materiel  Maintenance  Concepts  and 
Policies;  AR  11-28;  or  DA  PAM  11-25,  Life  Cycle  System  Management  Model  for 
Army  Systems,  all  of  which  provide  guidance  in  the  aTea  of  item  replacement. 
AR  310-25,  Dictionary  of  United  States  Army  Terms,  also  fails  to  define  this 
term. 

(2)  The  term  "life  expectancy"  as  defined  in  SB  710-1-1,  includes  the 
term  "useful  life".  However,  the  term  "useful  life",  although  frequently 
used,  is  found  without  definition  in  regulations  reviewed  in  the  course  of 
this  study,  leaving  the  term  open  to  (mis) interpretation. 

(3)  The  teim  "economic  life",  as  defined  in  DODI  7041.3  and  AR  11-28, 
is  based  upon  a return  of  benefit (s).  US  Array  Materiel  Systems  .Analysis 
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Activity  studies  * 

average  system  cost  (costs  associated  with  the  acquisition,  shipping,  and  I 

maintenance)  per  unit  of  output  (miles  in  the  case  of  the  AMSAA  vehicle 

I 

studies)  is  minimized.  This  explanation  parallels  benefit-cost  analysis 
required  by  DODI  7041.3  and  AR  11-28. 

A 

c.  Study  Definitions.  Due  to  the  definitional  shortcomings  described 
in  paragraph  b above,  the  study  team  felt  it  necessary  to  redefine  termino- 
logy to  more  accurately  describe  the  reappraisal  of  the  life  of  items.  The 
following  terms  and  definitions  are  suggested  for  use  in  initial  determina- 
tion and  subsequent  reappraisal  of  item  life. 

(1)  Economic  L ific  (EL)  is  that  period  of  time  (in  years)  from  acquisi- 
tion and  continuing  until  average  system  cost  per  unit  of  output  (costs 
associated  with  acquisition,  operation,  support,  maintenance,  transportation, 
and  disposal)  is  minimum. 

(2)  LLfie.  ( UL ) is  that  period  of  time  (in  years)  from  acquisi- 
tion and  continuing  until  an  item  reaches  economic  life  or  is  unable  to 
meet  specified  RAM  (reliability,  availability,  maintainability)  parameters, 
whichever  occurs  first.  (Explanatory  note:  This  definition  basically 
means  that  useful  life  equals  economic  life  unless  the  item  is  no  longer 
capable  of  meeting  operational  standards.  An  item  may  be  inexpensive  to 
maintain,  but  not  be  available  for  its  intended  purpose,  nor  reliable  to 
complete  a mission.  If  an  item  is  "down"  (Not  Operationally  Ready  Supply 
or  Not  Operationally  Ready  Maintenance),  the  average  annual  cost  would 
continue  to  decrease  over  time,  but  the  item  is  not  operational  and  is 
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therefore  useless  with  attendant  adverse  impact  on  readiness.)  Further, 
the  useful  life  of  an  item  may  be  shortened  by  a change  in  threat  or 
advance  in  technology. 


(3)  Economic  A naZy&iA  (EA).  The  definition  of  economic  analysis  con- 
tained in  DODI  7041.3  and  AR  11-28  and  quoted  above  in  paragraph  7a(4)  is 
retained  unchanged  for  use  in  this  report. 


8.  DISCUSSION. 


a.  Background. 


(1)  Why  is  Reappraisal  Necessary? 

(a)  With  Congressional  emphasis  on  sound  economic  policies,  it  is  logi- 
cal that  the  period  of  time  an  item  will  remain  in  the  Army  inventory  be 
based  on  the  economic  life  concept.  Original  life  expectancy  estimates  made 
during  the  Conceptual  Phase  of  the  life  cycle  are  often  based  on  predeter- 
mined estimates  for  similar  items  (e.g.,  15  years  for  all  construction  equip- 
ment), rather  than  on  anticipated  performance,  durability,  or  maintenance 
and  acquisition  costs  for  the  new  item.  If  this  original  life  expectancy 
figure  is  shorter  than  actual  life  experience  and  is  not  revised,  washouts 
may  occur  too  soon  causing  wasted  expenditures  of  money.  If  the  original 
estimate  is  too  long,  then  unreliable  equipment  will  be  in  use  with  a corres- 
ponding degradation  in  readiness.  If  the  original  estimate  is  inaccurate 
and  there  is  no  validation  system,  the  Army  Materiel  Plan  (AMP) ; Army  pro- 
curement plans;  depot  maintenance  programs;  the  Planning,  Programming  and 
Budgeting  System;  and  readiness  will  be  adversely  affected. 

(b)  Equipment  washouts  are  based  on  Maintenance  Expenditure  Limits 
(MELs)  which  limit  the  amount  of  one-time  repair  funds  to  a predetermined 
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percentage  of  the  Standard  Price  published  in  the  Army  Master  Data  File, 
rhe  MELs  currently  are  based  on  the  remaining  life  expectancy.  The  year 
in  which  zero  maintenance  expenditure  limits  are  reached  indicates  the 
end  of  life  expectancy,  as  noted  in  the  Technical  Bulletin  (TB)  43  Series. 
Washout  rates  influence  various  aspects  of  replacement  procurement,  fund- 
ing, depot  maintenance  programs,  requirement  determinations,  and  the  AMP. 
Since  washout  rates  are  based  upon  MELs,  which  in  turn  are  based  upon  esti- 
mates of  life  expectancy,  the  importance  of  life  expectancy  reappraisal  is 
evident.  Therefore,  increased  emphasis  on  post-transition  reappraisal  is 

required. 

(c)  The  DARCOM  management  strategy  as  stated  in  paragraph  D-VII.2, 
DARCOM-R  11-27  is: 


"(a)  ...  to  support  the  fielded  equipment  in  a manner 
that  achieves  a high  operational  readiness  posture 
while,  at  the  same  time,  minimizing  the  operation, 
maintenance  and  support  costs.  A system  or  item  shoul 
be  retained  in  the  Active  Army  inventory  as  long  as  it 
can  satisfactorily  perform  its  mission  at  a cost  in  ^ 
total  resources  less  that  of  an  alternative  system 

In  order  to  achieve  the  objectives  of  this  strategy,  useful  life  reappraisal 

techniques  must  be  developed  and  used  after  systems  are  fielded. 


(2)  Current  Reappraisal  Policy/Procedural  Void. 

(a)  DA  PAM  11-25  and  DARCOM-R  11-27  do  not  require  or  assign  responsi- 


bility for  pre- transit ion  life  expectancy,  economic  life,  or  useful  life 
analysis.  This  major  shortcoming  continues  in  the  post -transition  phase 
of  the  LCM4  by  the  lack  of  any  life  expectancy,  economic  life,  or  useful 
life  reappraisal  requirement.  AR  11-28  requires  periodic  evaluation  of 
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ongoing,  as  well  as  proposed,  programs  and  projects.  Costs  of  operation 
should  be  analyzed  to  identify  those  programs  which  should  be  modified, 
altered,  or  eliminated.  The  theory  of  economic  life  is  documented  in  text- 
books and  studies  and  the  requirement  to  "...  focus  continuing  attention  on 
both  the  effectiveness  and  efficiency  of  resource  application"  is  noted  in 
AR  11-28.  However,  neither  Army  nor  DARCOM  life  cycle  management  policy 
documents  provide  guidance  as  to  when  economic  life  or  life  expectancy  reap- 
praisal should  be  performed  once  the  item  is  transferred  to  the  Materiel 
Readiness  Conraands  (MRCs) . With  the  lack  of  continuity  between  regulations 
and  the  failure  to  prescribe  policy,  materialization  of  command  impetus  can- 
not be  expected. 

(b)  Post  deployment  effectiveness  analysis  is  required  by  the  Life  Cycle 
Management  Model  (LCMM) , in  Block  883,  Disciplined  Reviews  (DRs)  and  System 
Assessments,  DARCOM-R  11-27.  While  DRs  are  conducted  periodically.  System 
Assessments  (SAs)  are,  by  DARCOM-R  11-27,  a yearly  requirement  designed  to 
track  the  status  of  field  performance  and  support  issues  for  an  item. 

DARCOM-R  11-27  states  that  the  "...  objective  of  disciplined  reviews  and 
system  assessments  is  to  define  corrections  which  would  enable  the  extension 
of  the  useful  life  of  the  system  or  item  to  minimize  logistical  costs." 

Herein  lies  a major  shortcoming  in  the  evaluation  of  performance  --  the  lack 
of  a post-deployment  economic  life  reappraisal  technique  to  determine  if  the 
item  is  the  most  cost  effective  method  of  accomplishing  the  functional  re- 
quirement for  the  present  and  future  time  periods. 
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(c)  The  Baseline  Cost  Estimate  (BCE)  and  the  Logistic  Support  Analysis 
Record  (LSAR)  are  both  examples  of  methods  to  estimate  costs  prior  to  item 
transition  and  deployment  and  are  both  found  in  the  graphic  network  of  the 
LCMM  in  DARCOM-R  11-27.  The  BCE  is  revised  periodically  in  the  initial 
phase  of  the  life  cycle;  however,  the  LOW  requires  no  post-transition  cost 
estimation  or  evaluation.  The  LSAR,  used  mainly  in  the  development  phase 
of  the  life  cycle,  has  application  in  the  operational  phase  to  evaluate  the 
effect  of  proposed  design  changes  and  modifications  on  maintenance  and  sup- 
port. In  short,  the  LOW  fails  to  require  post-transition  evaluation  of 
economic  data. 

(3)  Factors  to  Consider  in  Useful  Life  Reappraisal. 

(a)  The  terminology  used  for  purposes  of  both  the  initial  estimate  and 
subsequent  reappraisal  should  be  easily  understood.  The  currently  used 
term  "life  expectancy"  is  not  considered  meaningful  for  reappraisal  analysis 
and  of  little  use  in  the  original  analysis  of  asset  life  projections.  The 
term  "useful  life"  is  regarded  by  the  author  of  this  study  report  as  more 
accurate  and  descriptive  and  the  definition  of  this  term,  paragraph  7c (2), 
above  is  considered  more  easily  understood  than  the  definition  of  "life 
expectancy."  Therefore,  the  term  "useful  life"  replaces  the  term  "life 
expectancy"  for  the  purposes  of  discussion  in  the  remainder  of  this  study. 

(b)  The  technique  of  item  useful  life  reappraisal  during  the  deploy- 
ment and  disposal  phases  of  the  life  cycle  must  be  multifarious.  The  tech- 
nique must  include  considerations  of  RAM,  cost  effectiveness,  technology, 
threat,  and  budgetary  trends.  Additionally,  the  methodology  must  be  evaluated 
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in  light  of  possible  inherent  mission  essential  maintenance  requirements 
(i.e. , maintenance  required  to  keep  the  item  functioning),  non-mission 
essential  maintenance  (i.e.,  maintenance  not  required  to  perform  the  mis- 
sion, example:  headlight  replacement),  and  catastrophic  failure  require- 
ments. One  very  important  factor  in  the  acquisition  of  military  equipment 
is  the  threat  or  requirement  behind  the  design,  manufacture  and  procure- 
ment of  the  equipment.  AR  1000-1,  Basic  Policies  for  Systems  Acquisition, 
contains  basic  guidance  for  the  entire  framework  of  acquiring  materiel 
and  states  that  "...  consideration  of  threat  and  its  implication  for  mate- 
riel development  must  be  continuous  throughout  the  life  cycle  of  Army 
systems... •"  When  the  threat  changes,  the  effect  on  the  remaining  life  of 
the  system  must  be  determined.  If  the  system  has  been  rendered  totally 
ineffective  against  the  threat  with  no  prospect  for  product  improvement, 
the  useful  life  should  be  shortened  and  the  item  should  be  replaced  as  soon 
as  technology  allows.  Any  change  in  useful  life  as  a result  of  threat  must 
be  validated  and  supporting  documents  amended.  Further,  system  performance 
throughout  the  life  cycle  must  meet  established  standards.  Therefore, 
annual  system  assessment  is  necessary  to  monitor  UL  and  insure  the  item 
adequately  counteracts  the  threat/fills  the  requirement. 

b.  Proposed  Management  System  for  Useful  Life  Reappraisal. 

(1)  Responsibility  for  Developing  Reappraisal  Techniques.  The  capabi- 
lities and  expertise  to  develop  techniques  are  found  in  AMSAA.  The  mission 
of  AMSAA,  as  stated  in  AMSAA  Regulation  10-1,  is  to  provide  the  central 
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independent  technical  capability  in  DARCQM  for  the  conduct  of  major  systems 
analyses  and  cost  effectiveness  studies;  to  develop  techniques  and  conduct 
analyses  on  the  reliability,  availability,  and  maintainability  aspects  of 
materiel  systems;  to  assess  the  expected  worth  of  existing  and  proposed  Army 
materiel  systems  throughout  their  life  cycle  to  provide  a meaningful  basis 
for  major  decisions  concerning  their  design,  development,  acquisition, 
employment,  and  deployment.  Based  upon  AMSAA's  assigned  mission,  it  should 
be  tasked  to  develop  useful  life  analysis  techniques. 

(2)  Responsibility  for  Performing  Reappraisal.  The  MRC  must  assume 
responsibility  for  useful  life  reappraisal  after  an  item  is  transitioned 
from  the  Materiel  Development  Command.  If  an  item  is  project  managed,  the 
project  manager  should  be  responsible  for  analyses  required  to  insure  cost 
effectiveness  and  efficiency.  It  is  the  materiel  readiness  project  manager 
who  coordinates  with  the  Research  and  Development  (RSD)  elements  on  state- 
of-the-art/problem  areas;  who  makes  maintenance  and  acquisition  decisions, 
both  based  on  cost  analysis  and  requirements;  and  who  should  have  access  to 
the  data  necessary  to  perform  evaluations.  Thus,  the  materiel  readiness 
project  manager  should  be  responsible  for  the  performance  of  post-transfer 
useful  life  analysis/reappraisal  with  assistance  from  the  respective  MRC 
Integrated  Logistics  Support  (ILS)  Office  as  necessary.  For  non-project 
managed  items,  the  ILS  office  should  be  responsible  for  insuring  performance 
of  reappraisals.  The  mission  of  the  ILS  office  includes  serving  as  a princi 
pal  advisor  to  the  MRC  commander  and  staff  on  the  total  life  cycle  process. 
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When  useful  life  reappraisal  is  performed,  the  results  should  be  dissemina- 
ted to  all  other  directorates  impacted  by  the  results. 

(3)  Scheduling  Reappraisal.  DR  I occurs  after  2-3  years  of  initial 
field  experience  and  provides  an  established  milestone  for  the  performance 
of  a thorough  useful  life  reappraisal.  DR  II  occurs  at  mid-life  and  again 
offers  a logical  milestone  in  the  LCMM  for  evaluation  of  useful  life.  SAs, 
per  DARCOM-R  11-27,  are  to  be  conducted  annually  to  track  the  status  of 
field  performance  and  support  issues  for  a system  or  item.  Cost  data  should 
be  monitored  concurrently  with  system  assessments.  The  result  of  such  a 
program  would  be  annual  monitoring  of  effectiveness  and  economic  life  data 
and  the  establishment  of  two  finite  milestones  at  DR  time  in  the  LCMM  for 
major  management  decisions  concerning  useful  life. 

(4)  Data  Needed  for  Reappraisals. 

(a)  Data  collection  may  vary  according  to  item  and  to  reappraisal  tech- 
niques employed  and  the  activity  developing  the  technique  should  address  the 
types  of  data  required.  Evaluation  of  available  data  sources  and  types  may 
indicate  additional  specific  data  is  required.  Any  management  or  analysis 
technique  is  dependent  upon  accurate,  timely,  available,  and  useful  data. 

The  Materiel  Readiness  Support  Activity  collects  data  on  MRC  selected  systems 
using  the  Sample  Data  Collection  (SDC)  methodology  effected  by  Army  Materiel 
Command  (AMC)  Supplement  1 to  AR  750-37,  entitled  "Sample  Data  Collection: 

The  Army  Maintenance  Management  System  (TAMMS)",  which  provides  the  proce- 
dures to  be  used  in  obtaining  equipment  RAM  and  logistic  support  data  when 
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equipment  performance  is  being  evaluated.  SDC  plans  should  be  prepared 
to  satisfy  informational  needs  of  all  functional  and  staff  elements.  As 
the  reappraisal  techniques  are  developed,  it  will  be  important  to  deter- 
mine the  data  requirements  and  the  collection  method  to  be  used. 

(b)  Realistic  reappraisal  requires  adequate  data  based  upon  field 
experience.  For  most  items,  one  or  two  years  of  performance  data  may  be 
adequate  for  regression  analysis  and  trend  projection  and  the  reappraising 
of  useful  life.  Trends  paralleling  original  estimates  would  indicate  to 
the  manager  that  the  original  useful  life  estimates  are  adequate.  Trends 
diverging  from  the  original  estimate  would  signal  a requirement  for  mana- 
gerial evaluation  within  the  Project  Management  or  ILS  offices  as  appro- 
priate. The  management  decisions  signaled  by  a cost  and  performance  analy- 
sis may  include  useful  life  adjustment,  adjustment  of  required  maintenance 
funds  and  plans,  and  the  initiation  of  RJJD,  procurement,  or  disposal  actions. 

(5)  Benefits  of  Proposed  Reappraisal  System.  The  impact  of  the  pro- 
posed reappraisal  system  is  many-faceted.  First,  by  joining  reappraisal 
techniques  to  existing  DR  milestones,  a more  thorough  evaluation  policy  is 
established.  The  proposed  reappraisal  system  will  provide  finite  guidance 
as  to  the  timing  and  responsibilities  for  performance  of  useful  life  reap- 
praisal. Second,  it  will  provide  a cost  effective  program  evaluation  by 
more  closely  approximating  the  useful  life  of  an  item  or  system.  Excessive 
costs  due  to  maintaining  an  uneconomical  item  or.  system  can  be  greatly  reduced. 
Third,  a realistic  basis  for  AMP  and  budgeta^  input  will  be  available. 
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Inaccurate  requests  for  replacement  acquisition  can  be  reduced  and  mainte- 
nance factors  (i.e.,  washout,  replacement,  rebuild)  can  be  refined.  As  a 
tool  to  answer  Congressional  allegations,  this  policy  would  be  beneficial. 
However,  its  greatest  benefit  would  be  increased  readiness.  Equipment 
would  become  more  cost  effective,  replacements  could  be  better  programmed, 
and  currently  wasted  funds  could  be  properly  allocated  toward  other  mission 
essential  programs. 

c.  Other  Considerations.  A system  for  activity  and  milestone  schedul- 
ing has  been  developed  by  the  US  Army  Tank-Automotive  Research  and  Develop- 
ment Command  and  is  called  the  Life  Cycle  Management  Program  Planning  Guide. 
As  currently  developed,  this  guide  covers  the  life  cycle  through  the  Full 
Scale  Development  Phase;  when  completed,  it  will  cover  the  entire  life  cycle. 
As  an  aide  to  life  cycle  management,  this  package  contains  software  programs 
for  Automated  Gantt  Charts,  a modified  Control  Data  Corporation  Program 
Evaluation  and  Review  Technique  (PERT)  package,  automated  project  scheduling 
controls,  and  a Gantt/PERT  interface.  General  guidance  from  DODI  5000.1 
(Major  System  Acquisitions)  and  AR  1000-1  was  incorporated  in  the  design  of 
the  Planning  Guide.  As  the  software  is  developed  for  the  Production  and 
Deployment  Phase,  the  methodologies  become  available  and  the  policy  pub- 
lished in  appropriate  regulations,  useful  life  reappraisal  milestones  could 
be  incorporated.  This  planning  guide  will  provide  a vehicle  for  transi- 
tioning item  evaluation  data  from  development  phases  to  the  post  deployment 
phase.  Therefore,  the  Guide  warrants  a thorough  examination  for  DARCOM- 
wide  use. 


9.  FINDINGS  AND  CONCLUSIONS. 


a.  DODI  7041.3,  AR  11-28,  and  AR  310-25  are  inadequate  in  regard  to 
economic  life  and  useful  life  terminology  and  definitions. 

b.  The  term  "useful  life"  is  more  meaningful  than  the  term  "life  expec- 
tancy" because  useful  life  estimates  the  time  period  an  item  will  remain 
within  cost  and  performance  standards. 

c.  DA  PAM  11-25  and  DARCOM-R  11-27  should  be  revised  to  provide  ade- 
quate guidance  and  responsibility  as  to  initial  useful  life  assignment. 

d.  DA  PAM  11-25  and  DARCOM-R  11-27  should  be  revised  to  assign  responsi- 
bility for  post-deployment  performance  of  useful  life  reappraisals,  and 
guidance  as  to  when  they  should  be  performed. 

e.  Techniques  are  needed  for  revising  the  useful  life  estimate  (as 
defined  in  this  study)  of  items  developed  and/or  managed  by  DARCOM. 

f.  Programmed  washouts,  replacement  procurement,  budgets,  and  AMP 
input  may  be  based  on  incorrect  useful  life  estimates  unless  such  esti- 
mates are  validated  after  deployment. 

10.  RECOmENDATIONS . It  is  recommended  that: 

a.  The  definition  of  the  term  "Economic  Life"  (paragraph  7c(l))  used 
in  this  study  be  approved  and  published  in  DODI  7041.3,  AR  11-28,  and 

AR  310-25. 

b.  The  definition  of  the  term  "Useful  Life"  (paragraph  7c (2))  used  in 
this  study  be  approved  and  published  in  DODI  7041.3,  AR  11-28,  AR  310-25, 

AR  710-60,  and  SB  710-1-1. 
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c.  Use  of  the  term  "Life  Expectancy"  be  discontinued. 

d.  DA  PAM  11-25  and  DARCOM-R  11-27  be  changed  to  require  that  initial 
assignment  of  the  useful  life  estimate  occur  by  the  time  the  Concept  Formu- 
lation Package  is  completed  in  the  Conceptual  Phase.  (See  Appendix  C-) 

e.  DA  PAM  11-25  and  DARCOM-R  11-27  be  changed  to  require  post-deploy- 
ment useful  life  reappraisal.  (See  Appendix  C.) 

f.  DARCOM  Materiel  Readiness  Commands  amend  their  respective  Organi- 
zation and  Functions  Manuals  to  assign  reappraisal  responsibilities  to  Pro- 
ject Managers  and  to  the  Integrated  Logistics  Support  Office. 

g.  The  US  Army  Materiel  Systems  Analysis  Activity  be  tasked  to  formu- 
late standardized  methodologies  for  both  the  initial  assignment  and  reap- 
praisal of  useful  life  estimates. 
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RECOMMENDED  CHANGES  TO  DA  PAM  11-25  AND  DARCOM-R  11-27 
(Changes  indicated  by  italics  print) 

A.  The  following  changes  to  Appendix  C,  DA  PAM  11-25,  Life  Cycle  System 
Management  Model  for  Army  Systems  (May  1975)  are  proposed. 

1.  Paragraph  C-3.h.,  page  C-4,  to  be  changed  to  read. 

h.  Event  7:  Preparation  of  Baseline  Cost  Estimate  (BCE)  and  Useful 
U{e  Estimate. 

Responsibility:  Materiel  Developer. 

Description:  During  the  conceptual  phase  and  prior  to  entering  the  valida- 
tion phase,  the  materiel  developer  will  prepare  a Baseline  Cost  Estimate  in 
as  much  detail  as  possible  considering  the  data  available  at  this  state  of 
development  and  in  conformance  with  the  work  breakdown  structure  (WBS) 
established.  The  matexiet  developer  utill  establish  a useful  li^e  estimate 
to  iaeilitate  a consistent  economic  basis  ion.  planning.  The  BCE  addresses 
the  costs  of  acquisition  plus  ownership  (operating)  and  provides  unit  cost 
information  for  use  in  establishing  the  initial  Design  to  Cost  (DTC)  goal. 
For  ASARC  systems,  the  Baseline  Cost  Estimate  will  be  forwarded  by  the 
materiel  developer  to  HQDA  (DACA)  for  validation  and  independent  assessment 
by  the  COA.  The  BCE  provides  cost  inputs  for  the  initial  draft  DCP  and  is 
periodically  updated  throughout  the  life  cycle  in  conjunction  with  updating 
the  DCP. 

References:  DODI  7041.3,  AR  11-18  AR  70-1. 

2.  A new  paragraph  be  added  between  paragraphs  ch.  and  ci.,  page  C-20, 
to  read: 

C-l 
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Event  117a:  LUefu. t Libe  Reappraisal. 

Responsibility:  Materiel  Heading  Coimand 

Vuc. xiption:  Follouiing  the  irons bex  o{  responsibilities  from  the  Materiel 
Vevelopex  to  the  Materiel  Readiness  Cotmand,  data  collection  and  usebul 
life  reappraisal  axe  established.  Economic  and  perbormance  evaluation  Mill 
be  used  to  enable  maximization  ob  the  usebul  libe-  °b  item*  and  to  minimeze 
annual  system  costs . A reappraisal  plan  Is  developed  by  the  respective 
materiel  readiness  command  and  implemented  throughout  the  item  libe  cycle. 
Rebexencu:  AR  11-18,  AR  11-28. 

3.  Figure  C-l  be  changed  to  illustrate  narrative  changes  in  paragraph 
A2  above. 

B.  The  following  changes  to  Appendix  D,  DARCOM  Regulation  11-27,  Life  Cycle 
Management  of  DARCOM  Materiel  (30  June  1977)  are  proposed. 

1.  A new  paragraph  be  added  between  paragraphs  D-I.lc.  and  D-I.ld., 
page  D-4,  to  read: 

Reduce  cuts  ob  applicable  systems  ok  items  through  post- irons  bex 
reappraisal  ob  usebul  libe. 

2.  Paragraph  D-I.4g.,  Block  166,  (page  D-lc)  be  changed  to  read: 

Block  166  - Baseline  Cost  Estimate  (BCE)  and  Usebul  libe  Estimate 


This  first  full  Baseline  Cost  Estimate  by  the  PM  or  developer  uses  the  cost 
data  compiled  to  date  and  begins  to  expand  on  the  WBS  of  Block  111.  I<5  the 

BCE  is  developed  prior  to  contractor  involvement,  parametric  costing 
techniques  may  be  used  to  determine  the  range  of  costs  that  could  apply  to 
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the  development.  A a seiul  Hit  estimate  uiitt  be  established  to  iaciHtate 
a consistent  economic  planning  iactor  throughout  development. 
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3.  Paragraph  D-V.4h,  Block  883  (page  0-101),  be  changed  to  read: 

Block  883  - Disciplined  Reviews  (DR)  and  System  Assessments  - 
Disciplined  reviews  are  complete  analyses  of  the  effectiveness  and  further 
product  improvement  potential  of  a system  or  item  after  it  has  been  fielded. 
DR  I occurs  after  2-3  years  of  initial  field  experience,  and  DR  II  occurs 
at  mid-life.  Concurrent  uiith  PR  I and  PR  II,  a thorough  r tappraisal  oi 
the  useful  Hit  estimate  is  conducted.  System  assessments  are  conducted 
annually  to  track  the  status  of  field  performance  and  support  issues  for  a 
system  or  item.  Useiul  Urfe  estimates  art  monitored  concurrently  uiith 
System  Assessments  to  -insure  investment  maximization . The  objective  of 
disciplined  reviews  and  system  assessments  is  to  define  corrections  which 
would  enable  the  extension  of  the  useful  life  of  the  system  or  item  or  to 
minimize  logistical  costs. 
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